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%DUEDUR
)RWL6LFLOLD	0DODUD7RPDVLFFKLR'¶$OHVVDQGUR%DUEDUR	0DODUD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7KHSUHVHQWSDSHUGHVFULEHVWKHHURVLRQRI0RQDVWHUDFH0DULQDEHDFK,WDO\ZKHUHWKH.DXORQDUFKDHRORJLFDOVLWH
LVORFDWHGDQGLQYHVWLJDWHVDOOWKHSRVVLEOHFDXVHV&DUWRJUDSK\GDWDFRQVLVWVLQDHURSKRWRJUDPPHWU\E\&$60(=
 ,*0  DQG DHULDO SKRWRV 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 DQG 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 DQG
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DQGSURYLGHGE\WKH0HW2IILFHGDWDEDVH7KHODQGFRYHUGDWDXVHGDUHUHODWHGWR\HDUDQG\HDU&RULQH
/DQG &RYHU SURMHFW ZKLFK LV IUHHO\ DYDLODEOH RQ WKH JRYHUQPHQW DJHQF\ ZHEVLWH ³,VWLWXWR 6XSHULRUH SHU OD
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 7KLV
DQDO\VLV LVFDUULHGRXW IRUGLIIHUHQWKLVWRULFDOSHULRGVRYHU WKH ODVW\HDUVDQGKDVDV LWVREMHFWLYH WKHHYDOXDWLRQ
ERWK WKH LQGLYLGXDO FDXVHV DQG WKH LQWHUDFWLRQV WKDW H[LVW EHWZHHQ WKHP$OVR D TXLFN DQG WHPSRUDU\ VROXWLRQ LV
GHVFULEHG
*HRJUDSKLF&ODVVLILFDWLRQ
7KHVLWHLVORFDWHGEHWZHHQWKHWRZQRI0RQDVWHUDFH0DULQD&DODEULD5HJLRQ,WDO\)LJDDQGWKHPRXWKRI
WKHULYHU$VVLDQG6WLODUR)LJE
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
)LJ/RFDWLRQRI0RQDVWHUDFH0DULQDDORFDWLRQRI.DXORQDUFKDHRORJLFDOVLWHE
7KHFRDVWOLQHKDVDQLQFOLQDWLRQRIIURPWKH1RUWK7KHVLWHLVDIIHFWHGE\WKHSUHYDOHQWZLQGVWKDWEORZIURP
6RXWKDQG6RXWK(DVWGLUHFWLRQWRWKH1RUWKDQG1RUWK(DVWGLUHFWLRQDQGLWLVDIIHFWHGE\VWRUPVVXUJHVPDLQO\IURP
6RXWKDQG6RXWK(DVWGLUHFWLRQZKHUHWKHIHWFKLVXSWRNP)LJD7KHDUFKDHRORJLFDOVLWHH[WHQGVDORQJWKH
FRDVW IRUNPDQGFRQVLVWVRIDQDQFLHQW WRZQDPXVHXPDQGD'RULF7HPSOH)LJEZKLFKDUH LQVLGHDVDQG
GXQHDORQJWKHFRDVW7RPDVLFFKLR'¶$OHVVDQGUR	%DUEDUR


)LJ)HWFKHVFKDUDFWHUL]LQJ.DXORQDUFKDHRORJLFDOVLWHDYLHZRI.DXORQDUFKDHRORJLFDOVLWHE
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ED F
'XULQJWKHZLQWHUWZRVHYHUHVWRUPVFRPSOHWHO\HURGHGWKHEHDFKUHDFKLQJXSWRWKH'RULF7HPSOH
ZKLFKZDVSDUWLDOO\GHVWUR\HG)LJ


)LJ'RULF7HPSOHDIWHU'HFHPEHUVWRUPD'RULF7HPSOHDIWHU)HEUXDU\VWRUPE
&DXVHVLQYHVWLJDWLRQ
3.1. Historical evolution of the coastline 
&DUWRJUDSK\GDWDZDVSURFHVVHGXVLQJ4*6)LJDQG7DE


)LJ%HDFKZLGWKDWDQGIURP$%5DEHDFKZLGWKDWIURP*RRJOH(DUWK3UREEHDFKZLGWKDWIURP
*RRJOH(DUWK3URF
7DEOH&RDVWOLQHFRPSDUHGWRGLIIHUHQWSHULRGEHWZHHQDQGUHGHURVLRQJUHHQDFFUHWLRQZKLWHHTXLOLEULXP
'DWD %HDFK:LGWK>P@ &KDQJHVIURPWKHSUHYLRXVSHULRG>P@ &KDQJHVIURPWKHSUHYLRXVSHULRG>@
   
   
   
   
   
   
   
   
7KHHURVLRQLQIURQWRIWKHDUFKDHRORJLFDOVLWHLVHYLGHQWDVLWKDVGHYHORSHGRYHUWKHODVW\HDUVLQWZRSKDVHV
'XHWRWKHODFNRIFRQWLQXRXVPRQLWRULQJRIWKHFRDVWOLQHWKHIROORZLQJHYHQWVKDSSHQHGLQWKHWLPHJDSV7KHILUVW
HYHQWKDSSHQHGEHWZHHQDQGGXULQJZKLFKSKDVHPRUHWKDQWKHRIWKHRULJLQDOEHDFKZDVHURGHG
7KHVHFRQGWLPHJDSSKDVHZDVEHWZHHQDQGGXULQJZKLFKSKDVHWKHHURVLRQLVPRUHHYLGHQWDQGLQIDFW
ZDVRYHU
%HWZHHQ WKHVH WZR SKDVHV DQRWKHU RQH LV HYLGHQW FKDUDFWHUL]HG E\ EHDFK DFFUHWLRQEHLQJ EHWZHHQ  DQG
%HWZHHQDQGWKHFRDVWOLQHDSSHDUVWRKDYHEHHQLQDQHTXLOLEULXPVWDWH
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3.2. Deep water wave climate 
:DYH WLPH VHULHV KDYH EHHQ H[WUDFWHG WKURXJK$%5&0D&52 SURYLGHG E\ WKH $%5 IURP WKH 0HW 2IILFH
GDWDEDVH7KHVHULHVVWDUWVRQDQGILQLVKHVRQ7KHZKROHVHDVWDWHVKDYHEHHQGLYLGHGLQWR
GLIIHUHQWVLJQLILFDQWZDYHKHLJKWV7KHHQWLUHGDWDKDVEHHQVXEGLYLGHGLQWZRGLIIHUHQWVHWVRIWLPHSHULRGVRQHVHW
ZDV UHJXODUEHLQJHYHU\\HDUV DQG WKHRWKHU VHWZDV LUUHJXODU LQDFFRUGDQFHZLWK WKHFDUWRJUDSKLFGDWD 
DQG7DE$OOWKHVWDWLVWLFDOSDUDPHWHUVUHTXLUHGKDYHEHHQFDOFXODWHG
7DEOH1XPEHURIVHDVWDWHVRUGHUHGIRUVLJQLILFDQWZDYHKHLJKWDQGWLPHSHULRGV
7LPHSHULRGV        
+V>P@ 1XPEHURIVHDVWDWHV
        
        
        
        
        
        
        
        
        
        
        
        
7RWDO        


)LJ:DYHHQHUJ\IOX[EHWZHHQD:DYHHQHUJ\IOX[EHWZHHQE:DYHHQHUJ\IOX[EHWZHHQF
7KHGDWDDFURVV WKHZKROHWLPHSHULRGVKRZVWKDWJUHDWHVWSDUWRI WKHZDYHHQHUJ\LVEHWZHHQDQG1
GLUHFWLRQZLWKDPD[LPXPYDOXHFHQWUHGRQWKH1GLUHFWLRQ)LJD
7KHGDWDUHIHUUHGWRLQWKHSHULRGVEHIRUHDQGDIWHUVKRZVWKDWEHIRUHWKLVWLPHWKHVLJQLILFDQWZDYHKHLJKW
ZDV EHORZ WKH WKUHVKROG RI P DQG DIWHU  LWZDVGRZQ WR P7KHZDYH HQHUJ\ IOX[ LQ WKRVH WZR
SHULRGV LVTXLWHGLIIHUHQW LQIDFWEHIRUH WKH IOX[GLVWULEXWLRQ LV VLPLODU WR WKHJHQHUDORQH )LJEEXWDIWHU
WKHUHLVQRHQHUJ\SHDNLQWKH1GLUHFWLRQ)LJF
&RPSDULQJWKHWLPHHYROXWLRQRIWKHFRDVWOLQHZLWKWKHWLPHHYROXWLRQRIWKHZDYHFOLPDWHLWFDQEHREVHUYHGWKDW
WKHEHDFKDFFUHWLRQRFFXUUHGZKHQWKHZDYHFOLPDWHZDVPRUHVHYHUHDQGWRWKHFRQWUDU\WKHHURVLRQ
RFFXUUHGZKHQWKHZDYHFOLPDWHZDVOHVVVHYHUH
3.3. River sediment contribution   
5LYHUVHGLPHQWFRQWULEXWLRQKDVEHHQHYDOXDWHGE\DQDO\VLQJWKHUDLQIDOOWLPHVHULHVDQGWKHODQGFRYHUGDWD7KH
PDLQULYHUVDUHWKH6WLODURDQGWKH$VVLULYHUV
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7KHODQGFRYHUGDWDXVHGDUHUHODWHG WR\HDUDQG\HDU&RULQH/DQG&RYHUSURMHFWZKLFK LV IUHHO\
DYDLODEOHRQWKHJRYHUQPHQWDJHQF\ZHEVLWH³,VWLWXWR6XSHULRUHSHUOD3URWH]LRQHHOD5LFHUFD$PELHQWDOH,635$´
&RPSDULQJWKHVHWZRSHULRGVLWFDQEHVDLGWKDWRQO\RIWKHHQWLUHVXUIDFHKDVFKDQJHG


)LJ&KDQJHVEHWZHHQ&RULQH/DQG&RYHUHYLROHWFRORUIURP,635$
7KH DYHUDJH UDLQIDOO UHJLVWHUHG LQ WKH VWDWLRQ QHDU WKH DUHD 6HUUD 6DQ %UXQR0RQDVWHUDFH 3XQWD 6WLOR 6WLOR
)HUGLQDQGHD0RQJLDQDH)DEUL]LDZDVDQDO\VHG7KHWLPHSHULRGVDUHWKHVDPHDVWKHRQHVGHVFULEHGSUHYLRXVO\
DQGWKH\DUHUHSRUWHGLQ7DE7KHYDULDWLRQLQWKHGLIIHUHQWSHULRGVLVTXLWHUHJXODUDQGRQO\LQWKH0RQDVWHUDFH
3XQWD6WLORVWDWLRQZDVDGLIIHUHQFHUHJLVWHUHG
7DEOH$YHUDJHDQQXDOUDLQIDOO
6WDWLRQ KPHG
>PP@
KPHG
>PP@
KPHG
>PP@
6HUUD6DQ%UXQR   
0RQDVWHUDFH3XQWD6WLOR   
6WLOR)HUGLQDQGHD   
0RQJLDQD   
)DEUL]LD   
4XLFNDQGWHPSRUDU\VROXWLRQ
$IWHUWKHVWRUPVLQDUXEEOHPRXQGEDUULHUZDVHUHFWHG)LJD%DUEDUR	)RWL7KHEDUULHUKDVD
WUDSH]RLGDOVKDSHLVPKHLJKWPLQZLGWKDQGPORQJ,WZDVLQWHQGHGWREHRQO\DWHPSRUDU\VROXWLRQLQRUGHU
WRSURWHFWWKH'RULF7HPSOHXQWLODZLGHUDQGPRUHGHILQLWLYHVROXWLRQFRXOGEHGHYLVHG


)LJ5XEEOHPRXQGEDUULHUDVNHWFKDIWHUWKHVHDVWRUPVE
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